
CO03 C06ETCHMX 
COUMA/WCTVHECHMX 

PECnyBJWH 



rOCyflAPCTB&^bM HOMMTET CCCP. 
£wi/lAM M306PETEHMM M OTKPUTW 



SU«„ ii321M_Al 




OriMCAHME M30BPETEHHA 

K ABTOPCKOMY CBM/VETE/lbCTBy 



(21) 4105299/22-03 

(22) 04.08.86 

(46) 23.10.88. Bwji. » 39 
:(7f) BcecoxoHbiA HayHHO-HCcneAOBaTSJii. 

CKHfl HHCTHTYT IIO KpeiUICMW? CKBMHH 

h 6ypOBUM pacTBopax 

(72) B.A. Bptea h B.r. Hmkhtschko 

(53) 622.248(083.8) 

(56) ABTOPCKOC CBHAeTeJlfcCTBO CCCP 

P 388650, n. E 21 B 43/10, 1976. 

ABTopcicoe CBMncreflbCTBO CCCP 
W 976020, KB. E 21 B 29/10, 1981 



(54) yCTPOflCTBO flHH YCTAH0BKH IUIACTM- 
PH B OBCAflHOfl TPyBE 
(57) HaoOpeTeHHc othochtch k tcxhhkc 
no«3CMHoro peMOHTa cKBamMKW h npeA- 
Ha3HaucHo «na bocct8Hobbbhhh repMe- 

TH33UHH OOcaflHbK KOBOHH HefrTHHUX, BO~ 
flHHbOC H raSOBUX CKB8J?HH. UCBb ~ nOBM- 

mcHMe Hafle«MOCTH pa6oru yerpoficTBa 
3a ever npcflOTBpaneMHfl saicBMHHBaMMB 
npo*HJK»Hwx KOHycHux ynopoB 9 b ro*pH- 
Pcbshhom naactupc (IH) 3 npH oflHOBpe- 
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MOHHOM yii;»omeHnn ero no ic *>yKiui" . 
YcTpoiicTHO coACpwuT nonyw u^aury (Mil) 

1 C paWIAJl bHMMH OTBepCTHRMH 2 H paC~ 

noJioweiinwe 8 fioaocth 171 3 naTpyOxa 
ynopw 9. Ho KOHuaM UHAiiHAPHqecKHx 
ytiacTKOB HI 3 pa3MemeHw hh»hhh *ecr- 

KO CBH3aHMblH C ITUJ I H BCpXHHH y3AU 

yruicTiieimn (YY) 4, c kotopwmh *ecTKO 
coeAHtieiibi ynopw 9. IIoa m 3 pa3Memena 
nopHHpywiaan roAOBxa 14, c xoTopofi *e- 

CTKO CBH3ail HH*HHH KOHeU mil 1 . Hh*HHM 

yy 4 ycTaHoaneH Ha cpe3H0M 3AeMeHTe 

Ha rtUl 1. riOA paAHaJIbMbWH OTBepCTHRMH 

2 ma 1 nneeT b CBoeA fioaocth nepe- 
KpwBaTenb noYOKa b bhac cpe3H0H sa- 
rjiytBKH 10 c <JmKcaTopon • flpH noAaue 

XHAKOCTH BO BHyTpeHHWK) nOAOCTb fll 3 



co3A«ieTCH A«iH.iieimc, c>6ec n e»<H oarcmee 
pacmnpcHiie ti npirnaTHC Til 3 ao nonHoro 
KOHta KTa ero rofcpupoBaimoH macth k 
BHyTpeiiHeft cTCHKe o6caA»oM koaohhm. 
repMeTH3auHH BiiyTpeimefi nonocTH m 3 
o6ecneMMBacTCn YY 4. B momcht kphtm- 
yecKoro A3BJ1EHHH HnwHjirt YY 4 onycKa- 
eTCH no flUJ I. OAHonpeMenHo npn He- 

3liaMHTCJlbHOM y BCAHtieHHH AaBAeHHfl. Cpe~ 

3aeTCH *l»HKcaTop 3arAyraKH 10, xoTopa* 
naAaeT b pacaiHpeiMiyib noAocTb Mil 1. 
Ha pacnoAomeHHyw b Hefl orpaHHMHTejib- 
Hyw KpecTOBMHy. 0cBo6owxaeTc« tcaHaA 

AHH nepeA3MH 3KHAK0CTH B TOAOBKy 14. 

Pa3MemeHHMft b netf ofipaTHbift Knanan 15 
npn co3AaimH AaBACHHH aaxpuBaer ch . 

9 HA, 
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HsoGpeTeHHe othochtch k TexHHxe 
noA3eMHoro peMOHTa ckb<ulhh> a hmchho 
k ycTportcTBaM Ann Boccra hobachrb rep- 

MeTH3aUHH OdCaAHbOC KOAOHH He^THHMX, 

BOABHboc h raaoBboc ckbojchh • 

UeAb H3o6pereHHH - noEbnneHHe wa- 
AexiiocTH paGoTM ycrpoflCTBa 3a cmct 
npeAOTBpameHKH saKAHHiiBaHHA ynopoB 
b nAacTwpe npH oAHOBpeMeHHOM ynpo- 

meHHH ero KOHCTpyKUHH. 

Ha <J>nr. 1 H3o6paxeH ro4>PnpoBaHHbift 

AAaCTbipb C UHAHHAPHtieCKMMH KOHUe- 

bumh yqacTKaMM; Ha c^Hr. 2 - pa3pe3 
A-A Ha 4>Kr, 1; Ha <frHr. 3 - paapea 15 
B-B Ha «twr. 1; hb <t>nr. 4 - ycTpoflCTBo 
b c6ope c nAacTbtpeM, o6qjhh bha; Ha 
<frnr. 5 - noAomeHHe nAacTbtp* nocAe 
rHApaBAimecKoro bosachctbha 11a nAa- 
cTwpb; Ha 4mr. 6 - to xe.noCAe cpe- 20 
3a HHSHero y3Aa y iiaot He hh b j Ha 4wr.7 - 
to xe t npH ero KanH6poBKe AopHHpyx*— 
such roAOBKoft b HaMaAbHUH nepHOA; "a 
<JjHr. 8 - nonoxeHHe nepexpbiBaTeAH no- 
Toxa b MOMeHT pacmHpeHHH nAacTbipn 25 

rMAPaBAHMeCKKM B03AeHCTBHCM| H3 

<J)Hr. 9 — to me, nocAe ero cpesa, pa3- 

P<»3 # 

YCTPOHCTBO COCTOHT H3 FTOAOH IDTaH- 
ri! 1 C paAJiaAbHblMH OTBepCTHAMH 2, 3C 

pacnoAoxeHHbtMH BiiyTpw ro^pHposaHHoro 
anacTwpn 3 f y 3aob 4 ynjioriieHHH , 3a- 
KpeiiAeiiHbix Ha noAow arraHre 1 b kohi\c- 

BblX lUL'lUHApH^eCKHX MaCT«X TO^pHpOBa H~ 
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Horo nnacTbrp* 3 h cocTOHnpix H3 KOJib- 
ueBboc 3AacTHMHbix BTyAOK 5, Mameo6- 
pa3Hbtx nawiceT 6, orpaHHMMTeAB 7 h 
cpe3Horo orpaHH4HTeAH 8, .pa3MemeHHux 
b He ro<l)pHpoBaHiioro nAacTupn 3 3a y3- 
AaMH 4 ynAOTiieHHH, npafcHAbHboc KOHyc- 
hwx ynopoB 9 f pacnoAoxeHHwx Ha nepe- 
xoAax ot ro<t>pHpoBa hhoh k ahahhaph- 
qecxoA nosepxHocTH nAacTupn 3 c o6ec- 
neneHHeM HenoABHmHoro noAomeHHH ana- 
ct«ph npH cnycxe b ckbexmhy h coaAa- 
hhh ycAOBHH pjxsi pa3MeiueHiiH ynAOTHH- 
TeAbHwx 3neMeHT0B Bbaae yriopoB b uh- 
AHHAPHMecKHx «tacTKX itnacTbipH, nepe- 
KpbroaTeAH noToxa b bhac cpe3Hoft 3a- 

rAyiDKH 10 C <J>HKCaTOpOM 11, ycTaHOB- 
AeHHbix b nonoH nrraHre 1 noA ee pa- 

AHaAbHWMH OTBepCTHHMH, OrpaHHMHTeAb" 
HOH KpeCTOBHHM 1 2, paCAOAO^eHHOH B 

pacumpeHHoft noAOCTH 13 niTanrH 1, aop- 

HHpyiO^eH THAPaBAHHeCKOH POAOBKH 14, 

3aKperuieHHOH Ha HKXHeM xonue nonort 
laranrH 1, h o6paT»oro KAanaHa 15, 
pa3MemeHHoro b rHApaBAHHecxofl Aop- 
HwpyiomeH roAOBxe 1 4 . 

YcTpofiCTBo cnycxaeTCH Ha HacocHo- 
KoMnpeccopHboc Tpy6ax 16 x MecTy 17 
AetfiexTa o6caAHoft Tpy6w 18. 

YcTpoficTBO pa6oTaeT CACAynnnHM 06- 
pasoM. 

IlocAe cnycxa ycTpoficTBa b cOope 
c nAacTbipen Ha HacocHo-KOMnpeccop- 
nbtx TpyGax 16 b CKBaKMHy k Mecrv 17 
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A'.*>eKTa b oOcaA"oA Konomie 16 no no- 



n f orranre 1 Mepe3 pannajibiibie ot- 

Bl| CTHR 2 BO BHyTpeMHIOW HCVIOCTb HJia- 
CTUipH 3 nOA3»T XliAKOCTb h co3Aa |OT 

TMApaanHvecKoe flaBneime, oSecneqHBa- 
wee pacmMpeime if npnxaTHe nnacTWpH 
AO nonHoro xoirraxTa ero rcxfcpHpoBaHHort 
MacTM k BHyTpeHHefl cTeHKe oficaAHofl 

r.OAOHHbJ. 

repMeTH3auHH BHyrpeHHcft noAOCTM 
anacTwpH npM cosAaHHH AaaneHHH oOec- 
neMMBaeTCH 3a cqeT yanoB A ynAOTHe- 
hhj? 9 pacnoAoneHHbix no kohu3m rutacTM- 

PH B UHAHHAPMUeCKHX HaCTAX. IIpHMeM 

nepBOHaqaAbHo rcpneTHsauHH oOecne- 
WBaeTCH tiameo6pa3HbiMM MamieTaMM 6, 
a npH pocre AaBJieHHH HaAexHocTb rep- 

M£TH3aUHH AOnOAKHTCAbHO noBwraaeTCH 
3AaCTHqH14MH BTyAK3MH 5, XOTOpbie nOA 

bo 9 A e Act BHeM AasneHHH, nepeMemaacb 
coBMecTHo c nameoOpaaKUMH MaweTaMH 
b occbom HanpasneHHH no nrraHre 1, 
oKHMajorcH, as paAHanbHOMHanpaBneHHH- 
no AHaneTpy yBeAHMHBawrcH, npo^Ho koh- 
TaKTHpyn c mwHHAPHHecxoA noBepxno- 
CTb» nnacTbipH c oahobpcmchhum ero 
pacompeHHeM npH pocTe AaBACHHH jxo 
Kp htmh ec xor o MOMeHTa. B momcht HacTy- 
nneKHH xpHWiecxoro (pacqeTHoro) 
AaBAeHMK cpesaeTCH orpaHHHHTenb (maft- 
6a) 8 h KKxKHft y3en A ynnoTHeHHB ne- 
peMemaeTcn no nonoft orraHre bhh3. 0a~ 
HospeMeHHo npH HesHaMHTeAbHOM (pac- 
mcthom) yBeraroeitHH AaaneKHH cpesaeT- 
ch (J)HKcaTop 11 nepexpusaTeAH noToxa 
cpesHoft saraymxH 10, xoTopa* naAaeT 
b pacnwpeHHyw nonocTb 13 Ha orpaHH- 
WTenbHyw xpecTOBHHy 12, ocBofiaxAa* 
KaHaJi aah nepCAanM xhakocth b rMApas- 
AOTecxyx) AopHHpywny» ronoBxy 14, 06- 
paTKHfl KAanaH 15 npM co3AaHHH Aasne- 
khh b AopKHpywmeA tojiobkc aaxpbiBaeT- 

CH. 

npoaecc paasaAbuoBKH UHAHHAPHwec- 

KHX KOHUOB DAaCTblpH H KaAH^pOBKM no 

Baefi ero AHHHe ocymecTBAHCTCH nyTeM 
npoTnrHBaHHH noA AaBnenHeM rHAPas- 
jiHtecKofi AopHHpywmeft tcaobxoA npn 
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noA^cMe Hacocno-KOMnpcccopiibDC TpyO 
iia noBepxHocTH. TaK Kax nonan uiTa li- 
ra 1 HMeeT paAttaAMtMC oTBepCTiiH 2 c 
BbocoAOM jkhakocth b CKBaximy, to noA~ 
5 AepxaHHe Heo6xoA"Moro AaoneHMH b ycT- 
poAcTBe npn passa/ibHOBKe kohuob h 
KaAHOpoBxe nAacTbipn oGecneMHBaeTC* 
3a ever yBenHneHHn' npoHasoAHTeAbHo- 
10 cth Hacoca. 

KaAMOpoBxy ruiacTwpH moxho noBTo- 
pHTb MHoroKpaTHMMH npoxoAaMH rHApafi- 
AHMecKon AopHHpyKxaeH toaobkh, npn 
3T0M cnycx tojiobkh b HexoAHoe nono- 
15 xeHHe ocymecTB/iaeTCH 6es H36b/roMHoro 

AaBAeHHH 3KHAK0CTH B CHCTeMC • 

nocne oxoMMaHHK nponecca ycTaHOB- 
xm nnacTbipn H36brroHHoe AaBAeKHe b 
CHcreHe chkmsctch h ycTpoflcTBo noA - 
2Q HMMaeTCH na noBepxHocTb, npn 3T0M 

CAHB XHAXOCTH H3 Tpy6 OCymeCTBAHeTCH 

Mepea paAHanbiiwe oTBepCTH« 2 ycTpoA- 

CTB3 • 
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OopMyna Hao6peTeHMH 

ycTpoftCTBo Ann ycTaHOBXH nAacTbipn 
b oOcaAHoA Tpy6e f coAepxamee nonyw 
3 q nrraHry c paAHanbHUMH otbcpcthkmh, 
ro^pHpoBaHHbiA nnacTbtpi* c uhahhaph-^ 
necKHMH yvacTxaMH no xoHuaM win pas- 
MemeHHH sepxHero, xecxKo cBHsaHHoro 
c noiidft BTaHroft, m HKXHero y3AOB 
ynnoTHeHHii, pacnonoxeHHbie b noAOCTH 
nnacTMpH ynopw, xecTKo CBH3aHHiae c 
yanaMH ynnoTHeHMH, h pa3MenteHHy» noA 
OAacTbipeM AopHMpywmyw rcuioBxy, o t- 
jiH^awmeecH TeM t mto, c ue- 
Ab» noBwmeHHa hbjxcxhoctu pa6oTM ycr- 
4 poAcTBa 3a cueT npeAOTBpameHMH 3a- 
KAHHHBaHKA ynopoB b njiacThipe npH oa- 
HOBpeweHHOM ynpomeHHH fcro KOHCTpyx- 
UHH, raoKHHfl ysen ynnoTHeHKA ycTaHos- 
neH Ha cpesHOM aneMeHre na noAoA 
nrraHre, nocAeAHHH xecTXo CBH3ana hkk- 
hhm xohuom c AopHHpywqeft TOAOBXOA M 
HMeeT b CBoeA nonocTH noA paAHaJibHbi- 
mh OTBepCTHH kh nepsxpbiBaTejib noToxa. 
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(54) A DEVICE FOR PLACING A 
PATCH IN A CASING 
(57) The invention relates to well 
servicing technology and is designed to 
restore leaktight sealing of casing in oil, 
water, and gas wells. The aim is to 
improve the reliability of operation of the 
device by preventing jamming of shaped 
conical stops 9 in corrugated patch 3 
while at the same time 
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[see original Russian for figure] 



Fig. 4 
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simplifying its design. The device contains 
a hollow rod 1 with radial holes 2 and 
stops 9, the stops being disposed in the 
cavity of sleeve corrugated patch 3. At the 
ends of the cylindrical portions of 
corrugated patch 3 are disposed a lower 
packing assembly 4, that is rigidly 
connected with hollow rod 1, and an 
upper packing assembly 4, where stops 9 
are rigidly connected with packing 
assemblies 4. Under corrugated patch 3 is 
disposed coring head 14, with which the 
lower end of hollow rod 1 is rigidly 
connected. Lower packing assembly 4 is 
mounted on a shear member on hollow 
rod 1 . Under radial holes 2, hollow rod 1 
in its cavity has a flow shut off assembly in 
the form of a shear blind flange 1 0 with 
locking device. When fluid is delivered 
into the inner cavity of corrugated 
patch 3, 



pressure is created, ensuring expansion 
and squeezing of corrugated patch 3 until 
its corrugated part makes complete 
contact against the inner wall of the 
casing. Leaktight sealing of the inner 
cavity of corrugated patch 3 is provided 
by packing assemblies 4. At the critical 
pressure, lower packing assembly 4 drops 
along hollow rod 1 . At the same time, 
with a slight increase in pressure, the 
locking device of blind flange 10 is 
sheared off, and the flange falls into the 
widened cavity of hollow rod 1 to the 
limit stop cross member disposed in it. 
The channel for transfer of fluid to head 
14 is unblocked. Check valve 15 
disposed therein is closed when the 
pressure is created. 9 drawings. 
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The invention relates to well servicing technology, and specifically to devices for 
restoring leaktight sealing of casing in oil, water, and gas wells. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing jamming of the stops in the patch while at the same time simplifying its design. 

Fig. 1 shows the corrugated patch with cylindrical terminal portions; Fig. 2 shows a 
sectional view of the A— A section in Fig. 1, Fig. 3 shows a sectional view of the B— B 
section in Fig. 1; Fig. 4 shows the device assembled with the patch, general view; Fig. 5 shows 
the position of the patch after hydraulic action on the patch; Fig. 6 shows the same, after the 
lower packing assembly has sheared off, Fig. 7 shows the same, during its sizing by the coring 
head in the initial period; Fig. 8 shows the position of the flow shutofFat the time the patch is 
being expanded by hydraulic action; Fig. 9 shows a cutaway view of the same, after it is 
sheared off. 

The device consists of a hollow rod 1 with radial holes 2, disposed inside corrugated 
patch 3, packing assemblies 4 that are secured on hollow rod 1 in the terminal cylindrical parts 
of corrugated 
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patch 3 and consist of elastic ring bushings 5, cup seals 6, limit stop 7 and shear limit stop 8 
that are disposed exterior to corrugated patch 3 beyond packing assemblies 4, shaped conical 
stops 9 that are disposed in the transitional areas from corrugated to cylindrical surface on 
patch 3, in order to ensure that the patch remains in a fixed position during lowering into the 
well and to create conditions for disposition of the packing elements above the stops in the 
cylindrical parts of the patch, a flow shutoff assembly in the form of shear blind flange 10 with 
locking device 1 1, mounted in hollow rod 1 under its radial holes, limit stop cross member 12 
that is disposed in the widened cavity 13 of rod 1, hydraulic coring head 14 that is secured to 
the lower end of hollow rod 1, and check valve 15 that is disposed in hydraulic coring head 

The device is lowered on tubing 16 to the location 17 of the defect in casing 18. 
The device operates as follows. 

After the device, assembled with the patch, is lowered on tubing 1 6 into the well to the 
location 17 " *"~ 
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of the defect in casing 16, fluid is delivered along hollow rod 1 through radial holes 2 to the 
inner cavity of patch 3 and hydraulic pressure is created, ensuring expansion and squeezing of 
the patch until its corrugated part makes complete contact against the inner wall of the casing. 

Leaktight sealing of the inner cavity of the patch with creation of pressure is ensured 
by packing assemblies 4, disposed at the ends of the patch in the cylindrical parts In this case 
initially leaktight sealing is ensured by cup seals 6, and as the pressure increases, the reliability 
of the leaktight sealing is additionally improved by elastic bushings 5, which under pressure 
move together with the cups in the axial direction along rod 1, are compressed, and expand in 
the radial direction along the diameter, making tight contact with the cylindrical surface of the 
patch with its simultaneous expansion as the pressure increases up to the critical value. At the 
moment the critical (calculated) pressure is reached, limit stop (collar) 8 is sheared off and 
lower packing assembly 4 moves downward along the hollow rod. At the same time, with a 
slight (calculated) increase in pressure, locking device 1 1 of the flow shutoff assembly, shear 
blind flange 10, is sheared off and the flange drops into widened cavity 13 onto limit stop 
cross member 12, unblocking the channel for transfer of fluid to hydraulic coring head 14. 
When pressure is created in the coring head, check valve 1 5 is closed. 

The process of expanding the cylindrical ends of the patch and sizing the patch along 
its entire length is carried out by pulling the hydraulic coring head through under pressure as 
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the tubing is lifted to the surface. Since hollow rod 1 has radial holes 2 with exit of fluid into 
the well, maintenance of the necessary pressure in the device while expanding the ends and 
sizing the patch is ensured by increasing pump output. 

Sizing of the patch may be repeated by multiple passes of the hydraulic coring head 
where lowering of the head into the initial position is accomplished without excess pressure of 
the fluid in the system. 

After the process of patch placement is finished, the excess pressure in the system is 
released and the device is lifted to the surface, where the fluid is drained from the pipes 
through radial holes 2 of the device. 

Claim 

A device for placing a patch in casing, containing a hollow rod with radial holes a 
corrugated patch with cylindrical portions at the ends for disposition of an upper packing 
assembly that ,s ngidly connected with the hollow rod and a lower packing assembly, supports 
that are disposed in the cavity of the patch and are rigidly connected with the packing 
assemblies, and a coring head that is disposed under the patch, distinguished by the fact that 
with the aim of improving the reliability of operation of the device by preventing jamming of 
the supports m the patch while simultaneously simplifying its design, the lower packing 
assembly is mounted on a shear member on the hollow rod, the latter is rigidly connected by 
the lower end with the conng head and has a flow shutoff assembly in its cavity under the 
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[see Russian original for figure] 
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Fig. 1 
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[see Russian original for figure] 
B— B 



Fig. 2 Fig 3 



(see Russian original for figure] 



Fig. 5 



[see Russian original for figure] 
A— A 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 6 



Fig. 7 
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[see Russian original for figure] [ see Russian original for figure] 
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